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INTRODUCTION
Lymphoma	 is	 a	 malignant	 disorder	 derived	
from	 clonal	 proliferation	 of	 lymphoid	 precursor	
cells	 (Ettinger,	 2003;	 Chung	 et al.,	 2014).	
Lymphoma	 is	 a	 common	 neoplastic	 disease	 in	
dogs	 (Ueno	 et al.,	 2014),	 which	 can	 represent	
up	 to	24%	of	 all	 tumors	 (Dank	et al.,	 2011)	 and	
85%	of	diagnosed	hematological	malignancies	 in	
this	species	(O’Connor	and	Wilson-Robles,	2014).	







Cutaneous	 lymphoma	 (6%	 of	 cases)	 can	 be	
primary	or	 secondary	 (i.e.,	 often	associated	with	
other	 forms	 of	 lymphoma).	 Primary	 cutaneous	
lymphoma	 has	 two	 manifestations,	 in	 both	
cases	 frequently	 deriving	 from	 T	 lymphocytes. 
Epitheliotropic	 lymphoma	(mycosis	fungoides)	is	
characterized	 by	 the	 involvement	 of	 epidermis,	
while	 the	 second	 form	 (non-epitheliotropic	
lymphoma)	 is	 more	 aggressive	 (Morris	 and	
Dobson,	2001).
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in	 the	 Pathology	 Department	 (Faculty	 of	 Veterinary	 Medicine,	 Cluj-Napoca,	 Romania)	 over	 a	 ten-year	 period	
(2005-2014).The	 epidemiological	 data	were	 collected	 from	 the	 records	 of	 the	 Pathology	Department	 (Faculty	
of	 Veterinary	Medicine,	 Cluj-Napoca,	 Romania)	 in	 the	 last	 decade.	 The	 investigation	 included	 dogs	 diagnosed	
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Extranodal	lymphoma	is	a	rare	form	that	can	
affect	a	number	of	 tissues	 in	 the	body.	The	most	
common	 locations	 of	 the	 extranodal	 lymphoma	
are	 the	 ocular	 and	 neural	 ones	 (Neuwald	 et al.,	
2014).
Other	 atypical	 forms	 of	 lymphoma	 such	 as	
hepatosplenic	lymphoma	that	was	rarely	observed	
in	 dogs	 (Vail	 et al.,	 2013)	were	 described	 in	 the	
reseach	 literature.	 Another	 unusual	 form	 is	 the	
intravascular	 (angiotropic)	 lymphoma,	 which	 is	
characterized	by	the	proliferation	of	lymphocytes	





Phenoxyacetic pesticides	 (particularly	 2-,	
4-dichlorophenoxyacetic)	are	incriminated	in	the	
etiology	of	canine	lymphoma.	A	higher	prevalence	
of	 malignant	 lymphoma	 in	 dogs	 whose	 owners	
utilized	pesticides	(Hayes	et al.,	1991)	was	noticed	
in	 a	 study	 conducted	on	patients	 in	 a	 veterinary	
clinic.
In	 another	 study	 conducted	 in	 Europe,	 the	
authors	 suggested	 a	 couple	 of	 variables	 in	 the	
etiology	of	canine	lymphoma:	the	use	of	chemical	
solvents	and	the	accommodation	in	industrialized	
(heavily	 polluted)	 areas.	 Dogs	 exposed	 to	 these	
circumstances	 had	 a	 higher	 risk	 to	 develop	
malignant	lymphoma	(Gavazza	et al.,	2001).
The	annual	incidence	of	malignant	lymphoma	
varies	 from	 24	 to	 114	 cases	 per	 100.000	 dogs	
(Dubson	et al.,	 2002;	Dorn	et al.,	 1967;	Priest	et 
al.,	 2011).	 It	 is	 known	 that	 lymphoma	 can	occur	
in	 dogs	 of	 all	 ages,	 but	 frequently	medium	 aged	
subjects	 are	 affected	 (Teske,	 1994).	 The	 highest	
frequency	of	lymphoma	is	found	in	the	age	group	
between	 5.5	 to	 9	 years	 (Baba	 and	 Cătoi,	 2007).	
Other	 authors	 noticed	 a	 progressive	 increase	 of	
the	 incidence	 of	 lymphoma	 with	 a	 maximum	 at	
the	age	of	11,	after	which	the	incidence	decreases	
(Modiano	et al.,	2005).
A	 retrospective	 study	 conducted	 in	 Poland	




The	 prevalence	 of	 certain	 phenotypes	 of	
lymphoma	 differs	 according	 to	 the	 breed.	 Some	
dog	 breeds	 have	 a	 distinct,	 reproducible	 and	
significant	predisposition	to	malignant	lymphoma,	
suggesting	 that	 the	 genetic	 risk	 and	 at	 the	 same	
time,	 the	 protective	 factors	 for	 lymphoma	 are	
associated	with	some	specific	breed	features.	Dog	
breeds	with	 the	highest	 prevalence	 of	malignant	
lymphoma	 are	 Golden	 Retriever,	 Labrador	




of	 canine	 lymphoma	 that	 was	 diagnosed	 in	 the	
Department	 of	 Pathology	 (Faculty	 of	 Veterinary	
Medicine,	 Cluj-Napoca,	 Romania)	 for	 a	 period	 of	
ten	years	(2005-2014).
MATERIALS AND METHODS
The	 epidemiological	 study	 was	 conducted	
ver	 a	 period	 of	 10	 years	 (2005-2014),	 using	 the	
records	 of	 the	 Pathology	 Department	 (Faculty	
of	 Veterinary	 Medicine,	 Cluj-Napoca,	 Romania).	
The	 investigation	 included	 dogs	 diagnosed	 with	





Bulletin UASVM Veterinary Medicine 73 (1) / 2016
Epidemiological	Data	Concerning	Canine	Lymphoma	over	a	Ten-Year	Period	(2005-2014),	in	Cluj-Napoca
biopsies	 or	 cytological	 samples.	 In	 all	 cases,	
the	 diagnosis	 of	 lymphoma	 was	 established	 by	
histopathological	 examination	 (biopsies	 and	
corpses)	 and/or	 by	 cytological	 examination	
(samples	 collected	 by	 fine	 needle	 aspiration	
technique	 from	 lymph	 nodes).	 Cases	 included	
in	 the	 report	 originate	 from	 Cluj	 County	 and	
from	 other	 neighboring	 counties.	 The	 following	




the	 data	 from	 the	 records	 of	 the	 Pathology	
Department,	are	presented	below.	A	total	of	4014	




lymphoma.	 The	 diagnosis	 was	 established	 after	
performing	 the	 necropsy	 and	 histopathological	
examination	 of	 canine	 corpses	 (57	 cases),	 or	 by	
assessing	 biopsies	 (11	 cases)	 and	 cytological	






in	 the	 literature,	which	 indicates	a	percentage	of	
8-9%	 for	 the	 suggested	 tumor	 (Baba	 and	 Cătoi,	




Calculating	 the	percentage	of	 all	 lymphomas	
each	 year,	 we	 the	 results	 vary	 from	 3.75%	 in	




Bulletin UASVM Veterinary Medicine 73 (1) / 2016
a	 progressive	 increase	 in	 the	 number	 of	 canine	
lymphoma	 cases	 brought	 to	 the	 Pathology	
Department.	 Figure	 2	 shows	 the	 number	 of	
lymphoma	 cases	 as	 compared	 to	 the	 number	 of	
cases	with	tumor	pathology,	and	related	to	all	dogs	
examined	in	each	year.
From	 the	 total	 of	 lymphoma	 cases,	 79.8%	
were	 diagnosed	 as	 multicentric	 lymphoma,	






showing	 that	 about	 80%	 of	 cases	 with	 canine	
lymphoma	 are	 represented	 by	 the	 multicentric	
form,	 followed	by	 the	digestive	 lymphoma	 (7%),	
cutaneous	 form	 (6%),	 mediastinal	 lymphoma	
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of	other	 findings,	which	 suggest	 that	males	have	
a	 slightly	 higher	 risk	 to	 develop	 lymphoma.	 The	
difference	 between	 the	 incidence	 of	 lymphoma	
in	males	and	females	is	significantly	lower	in	the	
case	 of	 neutered	 females.	 This	 could	 be	 due	 to	
hormonal	 changes	 that	 occur	 after	 ovariectomy/
ovariohysterectomy,	suggesting	that	 the	estrogen	
may	represent	a	protective	 factor	 (Villamil	et al.,	
2009).	
Most	 cases	 of	 lymphoma	 (15	 cases)	 were	
detected	 in	 6	 year-old	 dogs,	 followed	 by	 9	 year-
old	individuals	(12	cases)	and	8	year-old	dogs	(11	
cases),	 respectively.	 In	 a	 number	 of	 10	 subjects,	
the	 age	 was	 not	 specified.	 The	 average	 age	 at	
which	the	lymphoma	occurred	was	7.74	years.	As	





According	 to	 some	 other	 reports,	 it	 is	 estimated	
that	 the	 highest	 frequency	 of	 lymphoma	 occurs	
in	the	age	group	between	5.5	and	8	year-old	dogs	
(Baba	and	Cătoi,	2007).	
After	 processing	 the	 data	 from	 our	 records,	
we	noticed	that	the	highest	number	of	lymphoma	
cases	 were	 diagnosed	 in	 Mongrels	 (22	 cases),	
followed	 by	 Rottweiler	 (18	 cases)	 and	 German	









During	 the	 period	 2005-2014,	 malignant	





shepherd	 dogs	 were	 more	 commonly	 diagnosed	
with	 lymphoma,	 with	 an	 insignificant	 difference	
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